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PURPOSE: To reduce electric power consumption and to 
suppress stripe-shaped disturbances to an inconspicuous 
level as v/ell as to allow fiickerless AC driving by 
setting the polauty inversion period of an image signal 
voltage to the time for driving address lines 
successively by every other piece or every other plural 
pieces dovm to the bottom end of a screen. 

CONSTITUTION: An interlace control circuit 110 controls 
an address line driving circuit 17 and drives the 
address lines of a liquid crystal panel 10 successively 
by every other piece or every other plural pieces down 
to the bottom end of the screen, then repeats the 
operation of to the top end of the screen and driving 
every other piece or every other plural pieces. The 
signal lines are driyen; by the image signal voltages, 
inverts the polarity at every time when the driving 
circuit 17 drives the address lines down;;tp the battom 
end of the screen and subjects to the polarity inversion 
by every one or every plural pieces thereof. The 
stripe-shaped disturbances in the frame are suppressed 
down to the inconspicuous level in this way and the 
fiickerless AC driving is possible while the increase in 



the electric power consumption is minimized. 
COPYRIGHT: (C)1991 ,JPO&Japio 




Japanese Publication of Unexamined Patent Application 
No. 271795/1991 (Tokukaihei 3 -2717 95) 



A. Relevance of the Above- Identified Document 

This document has relevance to claim 27 of the 
present application. 

B. Translation of the Relevant Passages of the 
Document 

[CLAIMS] 

(1) A liquid crystal display device, comprising: 
a liquid crystal panel having a plurality of 
address lines formed in a horizontal scanning 
direction, a plurality of signal lines formed in a 
vertical scanning direction, and a plurality of liquid 
crystal display elements which constitute pixels at 
intersections between the address lines and the signal 
lines; 

first driving means which repetitively perform 
operations of driving the address lines sequentially 
from a top end to a bottom end of a screen at every 
other address line or plurality of address lines, and 

second driving means which inverts the polarity 
of the signal line at each operation performed by said 
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first driving means of driving the address lines to 
the bottom end of the screen, said driving means being 
driven by an image signal voltage whose polarity is 
inverted at every signal line or every plural signal 
lines. 

(2) A liquid crystal display device, comprising: 

a liquid crystal panel having a plurality of 
signal lines formed in a vertical scanning direction, 
a plurality of address lines formed in a horizontal 
scanning direction, and a plurality of liquid crystal 
display elements which constitute pixels at 
intersections ; 

first driving means which repetitively perform 
operations of driving the address lines sequentially 
from a top end to a bottom end of a screen at every 
other address lines, or at every plural address lines 
with respect to . ,.each of a plurality of blocks 
provisionally divided, and 

second driving means being driver; by an image 
signal voltage which inverts the polarity of the 
signal line at each operation performed with respect 
to each block by said first driving means of driving 
the address lines to the bottom end of the screen. 
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(3) A liquid crystal display device, comprising: 

a liquid crystal panel having a plurality of 
signal lines formed in a vertical scanning direction, 
a plurality of address lines formed in a horizontal 
scanning direction, and a plurality of liquid crystal 
display elements which constitute pixels at 
intersections ; 

first driving means which repetitively perform 
operations of driving the address lines sequentially 
from a top end to a bottom end of a screen at every 
other address line or at every plural address lines 
with respect to each of a plurality of blocks 
provisionally divided, and 

second driving means which inverts the polarity 
of the signal line at each operation performed with 
respect to each block by said first driving means of 
driving the address lines to the bottom end of the 
screen, said second driving means being driven by an 
image signal voltage whose polarity is inverted at 
every line or every plural signal lines. 

3 . DETAILED DESCRIPTIONS OF THE INVENTION 
[OBJECT OF THE INVENTION] 

(INDUSTRIAL FIELD OF THE INVENTION) 

The present invention relates to a liquid crystal 
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display device, and more particularly to a driving 
circuit for driving a liquid crystal panel. 
(FUNCTION) 

According to the present invention, the polarity 
of an image signal voltage is inverted in a frame, and 
an AC driving free from flicker noise can be realized. 
In the present invention, the polarity inversion 
frequency of an image signal voltage is a time 
required for driving the address lines sequentially to 
the bottom of the screen at every other line or at 
every other plural lines, which is longer than the 
polarity inversion frequency of the image signal 
voltage in the line inversion system. Therefore, 
required power consumption can be reduced. Moreover, 
banded disturbance appeared within the frame becomes 
slanted or dot-like, and thus becomes less noticeable. 

(EMBODIMENT) 

In the following, the embodiment of the present 
invention will be explained in reference to figures. 
Figure 1 is a block diagram illustrating the structure 
of the liquid crystal TV to which the liquid crystal 
display according to one embodiment of the present 
invention is applied. 

'In Figure 1, to an input terminal 100, for 
example, an NTSC video signal is input. This input 
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video signal is divided into two. One of the input 
video signals is input to the A/D converter 101 and is 
digitized. The other one of the input video signals 
is input to the PLL circuit 108, and a reference clock 
signal in sync with the input video signal is 
generated. Based on this reference clock signal, a 
timing signal required for controlling each section is 
formed by the timing control circuit 109. 

The video signal as digitized by the A/D 
converter 101 is divided into a luminance signal (Y- 
signal) and a color-difference signal (C-signal) by a 
Y/C separation circuit 102. The Y/C separation 

circuit 103 is an interlace signal driven by the NTSC 
system, and is converted into an interlace signal by a 
double conversion circuit 103. The double speed 
conversion circuit 103 performs an interpolation of an 
interlace signal and an operation of converting the 
horizontal scanning frequency from 15.73 kHz to 31.47 
kHz. The luminance signal and the color difference 
signal as double speed converted are input to the 
order conversion circuit 105 after being converted to 
the RGB signal by the RGB conversion circuit 104. 

The order conversion circuit 105 performs a 
switching of an RGB signal for each scanning line 
corresponding a driving operation of address lines of 
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the liquid crystal panel 10 performed at every other 
line or every other plural lines (every two lines, 
i.e., every three lines). This order conversion 
circuit 105 is, for example, constituted by three 
pieces of frame memory. The order conversion circuit 
105 temporarily stores an RGB signal as input under 
the control of the timing control circuit 109, and 
reads out a signal corresponding to a position 
(scanning line) of an address line to be driven, 
thereby outputting a RGB signal as order converted. 

The RGB signal as order converted is converted 
back to an analog signal by the D/A converter. 106. 
The RGB signal as converted back into an analog signal 
is then supplied to a signal line driving circuit 18 
after being amplified to an appropriate level by the 
polarity inversion amplifier 107 for AC driving. The 
signal line driving .circuit 18 is, for example, 
composed of the first and second integrated -circuits 
which are provided in upper and lower sides of the 
liquid crystal panel 10 respectively. The first 
integrated circuit drives, for example, odd-numbered 
signal lines counted from the starting end in the 
horizontal scanning direction, while the second 
integrated circuit is provided for driving even- 
numbered signal lines. In this case, the polarity 




conversion amplifier 107 is controlled by the timing 
control circuit 109 such that an image signal voltage 
applied to a signal line driven by the first 
integrated circuit always has an inverse polarity to 
the polarity of an image signal voltage to be applied 
to a signal line driven by the integrated circuit. 

On the other hand, a 3:1 interlace control 
circuit 110 controls an address line driving circuit 
11 such that the address lines of the liquid crystal 
panel 10 are sequentially driven at every three lines. 
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